Impaired cerebral development in fetuses with congenital cardiovascular malformations: Is it the result of inadequate glucose supply?
Cerebral development may be impaired in fetuses with congenital cardiovascular malformations, particularly hypoplastic left heart syndrome (HLHS) and aortopulmonary transposition (APT). The decreased cerebral arterial pusatility index observed in some of these fetuses led to the belief that cerebral vascular resistance was reduced as a result of arterial hypoxemia and cerebral hypoxia is thought to be responsible for impaired cerebral growth. However, other hemodynamic factors could affect pulsatility index. I propose that cerebral blood flow is reduced in fetuses with HLHS and that reduced glucose, rather than oxygen, delivery interferes with cerebral development. This is based on the fact that most of these fetuses do not have lactate accumulation in the brain.In fetuses with APT, umbilical venous blood, containing oxygen and glucose derived across the placenta, is distributed to the lungs and lower body; venous blood, with low oxygen and glucose content, is delivered to the ascending aorta and brain. Oxygen and glucose delivery may further be reduced by decreased cerebral blood flow resulting from run-off of aortic blood through the ductus arteriosus to the pulmonary circulation during diastole. In APT fetuses, lack of lactate in the brain also supports my proposal that glucose deficiency interferes with cerebral development.